was no thyroid enlargement, no tremor of the outstretched hands, nor was his skin unduly moist. No abnormality was found on examination of the central nervous system.
The cervical veins were distended, and the liver was enlarged two fingers' breadth below the costal margin. No signs of pulmonary congestion or effusion into serious cavities were found, and there was no cedema. The apex beat was in the sixth intercostal space in the anterior axillary line. No thrills were felt. The heart was beating regularly at the rate of 168 a minute (Fig. 1) ; the sounds were normal and there were no murmurs. The blood pressure was 105 systolic and 70 diastolic, and showed no postural alteration. Carotid FIG. 1.-Initial cardiogram, May 28, 1946 . The three standard leads are shown. The rate is 168 a minute and is regular. T is upright in lead I and inverted in leads IL and III.
and eyeball pressure had no effect on the tachycardia, nor was there any alteration with changes of posture, exercise, or phases of respiration. A teleradiogram showed generalized cardiac enlargement and pulmonary congestion. The hrmoglobin was 108 per cent, the red blood count 5,300,000, and the white blood count 10,200. The Wassermann reaction was negative. No abnormality was found on examination of the urine. The cardiographic findings, on which a diagnosis of paroxysmal tachycardia was made, will be analysed in a later section.
Progress. Quinidine therapy was attempted and abandoned because he was hypersensitive to small doses.
On June 12 he was given 9 grains of digitalis, and this dosage was continued daily for eleven days, after which it was reduced to 6 grains. group.bmj.com on May 3, 2017 -Published by http://heart.bmj.com/ Downloaded from palpable. A teleradiogram showed that the transverse diameter of the heart was 4 cm. less than on admission.
There was a gradual acceleration of the pulse over the next four days to 150 a minute, with a return of the abnormal rhythm in the cardiogram. Because of the fall of-the pulse rate during sleep while on digitalis, it was decided to try and assess the effect of the higher centres in the production of the tachycardia. He was anesthetized with a small intravenous dose of pentothal, but there was no fall in the pulse rate.
On July 12 he was given 0 5 mg. of prostigmine intramuscularly. Fifteen minutes later carotid sinus pressure restored normal rhythm, which persisted only for five minutes. The following day 1 mg. of prostigmine was injected and with the help of carotid pressure a short period of cardiac standstill occurred. The ectopic rhythm returned almost at once. Within half an hour toxic effects, in the form of sweating and muscular twitchings, were noted.
On the 14th, 15 mg. tablets of prostigmine were given three times daily, and on this dosage his pulse tended to remain about 130 a minute. In order to augment the effect of the prostigmine 5 g. each of potassium chloride and potassium citrate were given with every dose. This caused severe epigastric pain, sweating, and inability to speak. The dose of potassium salts was reduced by half and this was well tolerated, but appeared to be without effect on the pulse rate, and was, therefore, discontinued.
On July 28 he was started on 1 grain of digitalis, four-hourly, in addition to the prostigmine. By August 7 he complained of diarrhoea, so the dose of digitalis was reduced to three times a day. There followed a period during which the heart rhythm and rate were unstable. Short periods of cardiac standstill were followed by a series of normal beats or by an almost immediate return to the ectopic rhythm. Furthermore, it was found that when he was supine his pulse dropped to 83; the rhythm was of sinus origin. On sitting up or standing the ectopic rhythm generally returned and the pulse rose to 120. These postural effects were gradually lost over the next ten days as the pulse rate slowed to 80 and the rhythm reverted to normal. All treatment was discontinued on August 16. The arrhythmia recurred, and by August 24 the pulse had risen to 160 a minute.
CARDIOGRAPHIC ANALYSIS Numerous cardiograms were taken during the period of observation. In the initial curve on May 28, 1946 (Fig. 1 ) the rate was 168, and there was right axis deviation. It was interpreted as showing paroxysmal tachycardia, although at this stage the possibility of flutter had not been excluded.
On June 21, ten days after starting digitalis, the cardiogram had appreciably altered (Fig. 2) . The rate was 145. An inverted P could be seen in all three leads with a P-R interval of 0 16 sec. T wave was upright in lead I and inverted in leads II and III. Inversion of T in leads II and III is well recognized in paroxysmal tachycardia of long duration (Campbell, 1942 On June 28 (when digitalis had been discontinued because of the toxic effects it had produced) a curve was obtained (Fig. 4) (Fig. 8) . In (A) the patient was lying down; a blocked ectopic P (P1) followed the first normal complex, and there followed a long compensatory pause, after which the ventricles responded to an impulse originati'ng in the sino-auricular node. Then 
DISCUSSION
Sinus tachycardia can be excluded on the cardiographic evidence of ectopic P waves. The progressive lengthening of the P-R interval produced by large doses of digitalis and also the effects of vagal stimulation during therapy with digitalis or prostigmine do not suggest auricular flutter. Evans (1944) has stressed the importance of the chest lead CR1 for the study of auricular activity. He is of the opinion that by this means a 2: 1 A-V block can always be uncovered in paroxysmal tachycardia and that the difference between this condition and flutter is merely the rate of auricular contractions. Campbell (1945) was unable to confirm Evans's findings, as he could exclude an A-V block in at least thirteen of his own sixty-six cases. He considers that the shape of the auricular curves and the presence of an iso-electric level rule out flutter, even if a block can be demonstrated. We could not find an A-V block in any of our tracings in spite of the use of precordial leads.
The chronicity of the tachycardia and the effects of treatment make this case exceptional. Digitalis produced first a tendency for the pulse to drop during sleep, and then a gradual slowing of the cardiac rate. At one stage, a combination of digitalis and prostigmine made the pulse rate susceptible to change of posture. Each time therapy has been discontinued the arrhythmia has recurred. Classification of this case is especially difficult, because a combination of all these features has seldom been recorded. Wilson and Hermann's (1923) patient, in whom tachycardia had persisted for fifteen months at the time he was first seen, appeared to be strikingly similar to ours, but refused further treatment before a final result could be obtained; there were similar periods of bradycardia and standstill after digitalization. Maddox (1937) recorded an example of paroxysmal tachycardia lasting at least sixty-nine days in which the attack terminated gradually without the help of digitalis. In his case the pulse slowed spontaneously during sleep. Rest in recumbency for half an hour or more had a similar effect, inducing a 3: 1 block with a pulse rate of 56, and a conduction time of 02 sec. With exercise the pulse rose suddenly to 168 while the conduction time remained 02 sec. He did not specifically investigate the effects of posture on the cardiogram. Attempts to restore normal rhythm with quinidine, digitalis, acetylcholine, adrenaline, and atropine, were unsuccessful. Because of the change of pulse rate with exercise and rest he considered that the extracardiac nerves were mainly responsible. This is of interest in view of the exposure of our patient whilst a prisoner to conditions favouring the production of nutritional neuropathy. Miller and Perelman (1945) reported two cases of chronic auricular tachycardia, both with aberrant P waves, which showed striking changes of rate with posture, the rate being slower lying than standing. In their first case posture not only changed the rate but also the direction of the P wave in lead I. Digitalis abolished the orthostatic acceleration of the pulse rate. In their second case, digitalis did not control the tachycardia and there was no response to quinidine or to potassium salts. This experience led them to recommend that cardiograms should be taken in three positions, standing, sitting, and lying. The importance of this is further emphasized by the reports by Manning and Stewart (1945) , and by Holmes and Weill (1945) of the finding of a prolonged P-R interval in healthy young adults, with a decrease to normal on standing. Our case resembles those of Miller and Perelman in its chronicity; the arrhythmia has been present for seven months, and can only be satisfactorily controlled by full doses of digitalis and prostigmine. However, orthostatic phenomena were not present on admission, and were only obtained for short periods just before full therapeutic effect was reached.
The continuous activity of a parasystolic auricular focus with a low degree of exit block under partial control of the extrinsic cardiac nerves, was postulated, though without proof, by Miller and Perelman to explain their findings. Only when it can be shown that the intervals between premature systoles from a common focus are equal, or are multiples of a common denominator, and occur without fixed relationship to the beats of sinus origin, can parasystole be diagnosed with confidence. In our case we have been able to show that periods between ectopic beats from a single focus have a common denominator, but the fixed relation of the ectopic beats to beats of sinus origin which can be seen in the cardiograms is a serious obstacle to the acceptance of parasystole. The fixed relationship to the preceding beat may be explained by the theory of re-entry, but Scherf (1929) has produced evidence to show that these extrasystoles are released from an ectopic centre by the preceding normal beat.
SUMMARY
An unusual case of paroxysmal auricular tachycardia has been described. The abnormal rhythm has persisted for seven months without intermissions, except those produced by treatment. Whatever may be the true explanation of the bizarre features presented by this case it is evident that an ectopic focus has come to dominate the heart, and only when the rate has been slowed, with difficulty, by the action of drugs can the sino-auricular node resume command.
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